Effects of acute and chronic ethanol exposure on the hepatic gamma-aminobutyric acid transport system in rats.
Ethanol-induced increases in gamma-aminobutyric (GABA)ergic activity contribute to the impairment in hepatic regeneration associated with alcohol-induced liver disease. To determine the mechanism(s) whereby ethanol increases GABAergic activity in the liver, we documented the effects of acute (5 g/kg x 1) and chronic (36% of total calories over 6 weeks) ethanol exposure as well as exogenous GABA (500 microg/g body weight) administration on GABA transport protein (GABA-TP) mRNA expression in the livers of adult male Sprague-Dawley rats at various times (0-72 h) post 70% partial hepatectomy (PHx). We also documented the in vitro effects of ethanol (30-90 microM) on [3H]-GABA uptake in isolated rat hepatocytes. The results of the study revealed that compared to saline-exposed controls, acute but not chronic ethanol exposure resulted in significant decreases in GABA-TP mRNA expression at 12, 24, and 48 h post PHx (saline exposed, 1.04 +/- 0.06, 1.19 +/- 0.21, and 1.15 +/- 0.05. vs. acute ethanol exposed, 0.80 +/- 0.16, 0.88 +/- 0.09, and 0.86 +/- 0.16 optical density units, p < 0.01, 0.05, and 0.05, respectively). An inhibitory effect was also observed following exogenous GABA administration (GABA-TP mRNA expression at 3 h was approximately 40% that of baseline, p < 0.05). [3H]-GABA uptake in isolated rat hepatocytes in vitro was unaffected by the presence of ethanol. In conclusion, the results of this study indicate that acute but not chronic ethanol exposure and exogenously administrated GABA inhibit hepatic GABA-TP mRNA expression following partial hepatectomy in the rat. These findings suggest that the increased GABAergic activity that occurs in the liver following acute ethanol exposure results from alterations in the hepatic GABA transport system at a transcriptional level.